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5.2 Enhanced Executive Summary 
The objective of this study was to examine the properties of three layered 
particleboard from oil palm frond (OPF) with different ratio resin contain and particle sizes 
within face/back and core. Four different ratio of resin contain; 12:10:12, 12:8:12, 10:10:10 
and 10:8:10 were used with particle size for core; 2mm and face/back; 1mm. Urea 
Formaldehyde (UF) was used as a binder with addition of wax and without wax. The target 
density was 500kg/m3. The properties of bending strength, internal bonding (IB), thickness 
swelling (TS) and water absorption (WA) were evaluated base on JIS A-5908 standard. 
From the result, it shown that modulus of rupture and modulus of elasticity were perform 
better with particleboard using ratio 12:8:12 bonded with UF without wax and meet the 
standard. The internal bond strength was parallel with bending strength except for board 
using 12:10:12 ratio bonded using UF with addition of wax. Samples using resin contain 
with ratio 12:8:12 had the lowest thickness swell and water absorption but did not meet the 
above standard. The thickness swelling and water absorption rate were reduced in 
samples prepared with addition of wax. The ratio of resin contain within the layered 
affected the properties of particleboard manufactured from oil palm frond. Based on the 
findings of this study, oil palm frond has the potential to be used to manufacture 
particleboard, and further study is required to improve its dimensional stability. 
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5.3 Introduction 
Composites defined as materials that have the commonality of being glued or 
bonded together. Indirectly, resin, glue or another binder play an important role in 
producing a quality composites. In other word "composite" means "consisting of two or 
more distinct part" (Bhagwan and Lawrence, 1980). Thus, a material having two or more 
distinct constituent materials or phases may be considered a composite material. 
Researchers all over the world are currently studying the formation of new types of 
composites that combine lignocelluloses with glass and plastics or synthetic fibres 
(Jamaludin, 1999). 
Most composite material developed so far has been fabricated in order to improve 
its mechanical properties such as strength, stiffness, toughness and high temperature 
performance. They are currently being used in building material such as doors, windows, 
walls and floorings, reusable packaging and other products. Composite material can be 
classified based on the geometry of the material reinforcement. In the wood industry a 
composite is defined as a reconstituted product (Bhagwan and Lawrence, 1989). 
Composite material can be classified based on the geometry of the material 
reinforcement. In the wood industry a composite is defined as a reconstituted product 
made from a combination of one or more substances using some kind of mastic to hold the 
components together. The best known wood composites are particleboard and fibreboard 
(John, 1982). 
In Malaysian, wood-based industry in Malaysian comprises of sawn timber veneer 
and panel products which include plywood and other reconstituted panel product such as 
OSB, particleboard, chipboard, fibreboard, mouldings and builders joinery and carpentry 
(BJC). The industry is predominantly owned by Malaysian and it is estimated that 80% of 
timber-based companies are small and medium-size companies. In view of the need to 
maximize the utilization of wood resources, the industry has diversified into the production 
of high value-added reconstituted panel products such as OSB and particleboard. The 
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